The effect of storage temperature on the viability of Trichophyton mentagrophytes in infected guinea pig skin scales was quantitatively evaluated for 182 days. Infected skin scales were stored, while protected from light, in glass containers with desiccant at four temperatures and sampled after saline treatment at various time intervals. No decrease in viability was observed for storage at 40C, room temperature, or 300C. Storage at 370C resulted in a significant loss in viability.
The effect of storage temperature on the viability of Trichophyton mentagrophytes in infected guinea pig skin scales was quantitatively evaluated for 182 days. Infected skin scales were stored, while protected from light, in glass containers with desiccant at four temperatures and sampled after saline treatment at various time intervals. No decrease in viability was observed for storage at 40C, room temperature, or 300C. Storage at 370C resulted in a significant loss in viability.
Many researchers have shown that dermatophytes remain viable at room temperature for extended periods of time in infected skin, hair, and nails (5, 8, 9, 11, 13, 14, 16, 17, 19) . In this study we attempted to determine the effect of storage temperature on the viability of Trichophyton mentagrophytes in infected guinea pig skin scales in a quantitative and controlled manner which was not generally used in previous investigations. Four storage temperatures (40C, room temperature [24 to 260C], 300C, and 3700)
were evaluated in the 182-day study. Samples were protected from light and moisture. After saline treatment, homogeneous suspensions of fungal particles were used to quantitatively evaluate the effect of storage temperature at various time intervals, using colony counts after plating.
MATERIALS AND METHODS
T. mentagrophytes var. mentagrophytes ATCC 18748, supplied by the American Type Culture Collection, Rockville, Md., was used to infect guinea pigs by the method of Held and Friedman (10, 18) .
Pooled guinea pig skin scales were used in this study. Samples of infected skin scales and hair, each weighing 0.005 g, were placed in glassine weighing paper and then into glassine envelopes. Samples were placed into each of four large (1- (18) . Dilutions chosen to be plated were those expected to give counts of 10 to 20 colonies per plate when 0.1 ml was plated. To detect any reduction in counts over the extended period of time, we plated two dilutions from each sample. As the particle count became smaller, a less dilute sample was plated in anticipation of this lower count. From each of two dilutions, 0.1 ml was inoculated onto each of three plates containing neutral Sabouraud medium plus antimicrobial agents (6) for each of the four temperatures studied for a total of 24 plates per trial.
Neutral Sabouraud medium plus antimicrobial agents (6) was prepared in one batch (3) , and 20 ml was dispensed into sterile petri dishes (100 by 15 mm). The inoculated plates were incubated at room temperature.
The inoculated plates were observed from days 3 to 7 for colony counting. Plates were kept for 2 weeks to rule out any contamination and to check counting accuracy. The total viable counts in the original samples were transformed to logwo for evaluation.
RESULTS
The viable plate counts of T. mentagrophytes in infected guinea pig skin scales stored at various temperatures and sampled at various time intervals are shown in Table 1 . Analysis of variance was performed on these data, and the summary is shown in Table 2 . Statistical values were taken from Rohlf and Sokal (15) . Data from day 154 were omitted due to a sampling error in the 370C sample on that day. The analysis of variance shows a significant time x temperature interaction, indicating that the storage temperature had an effect on the viability of T. mentagrophytes in infected skin scales over the duration of storage. The means of the transformed viable counts over time are shown in Table 3 . Up to about 2 months, storage temperatures had little or no effect on viability. After 2 months, differences in viability were noted among the storage temperature groups. Storage of infected skin scales at 40C appeared to have had no effect on the viability of the organism over the 182 days of the study. Storage at room temperature and 300C had similar effects on bility. Linear-regression analysis was performed on the data from Table 1 , and the regression plots are shown in Fig. 1 . The slope of the line for storage at 4°C is essentially 0, indicating that storage at 4'C did not reduce viability. The slopes for 30°C and room temperature appear similar, yet they are not significantly different from that of 4°C. The slope of 37°C, however, is significantly greater than the others, indicating a significant loss in viability when skin scales infected with T. mentagrophytes were stored at 37°C for this particular time period. DISCUSSION Dermatophytes can survive for extended periods of time in their parasitic phase in hair, skin, and nails (5, 7-9, 11-14, 16, 17, 19) . Data varied from study to study, and positive subcultures with nonquantitative techniques ranged from 125 days to 6 years. Several researchers TEMPERATURE AND VIABILITY OF T. MENTAGROPHYTES 843 tried to determine which type of material maintained fungus viability the longest (4, 5, 17) . In one study it was found that infected hair preserved viability longer than did infected skin (5) . In a second study (17) increased survival was found in infected nail material. In a third study (4) the parasitic and saprophytic stages and their resistance to drying were investigated. The parasitic stage consisted of thin-walled mycelium and arthrospores, whereas the saprophytic stage consisted of mycelium and thicker-walled macroconidia and microconidia. Resistance to drying was found to increase in the following order: vegetative mycelium, arthrospores in skin, arthrospores in hair, and saprophytic conidia. In all of the storage and reculturing experiments, samples were protected from exposure to direct light. It has been shown that ultraviolet light has a lethal effect on fungi in vitro, but that skin and hair have a protective effect (13) .
The data from this investigation indicated that storage for up to 6 months and convenient maintenance at 4°C or room temperature in a dry atmosphere had no significant effect on organism viability.
The survival of dermatophytes is said to be of epidemiological importance as infected material may serve as a reservoir (13), although it is thought that individual susceptibility to the fungus is more important than the presence of the fungus in the environment (1, 2) . This maintenance of viability could be utilized in teaching situations where it might be desirable to store infected material and reculture it at a later time, so as to have cultures that demonstrate characteristic morphological features without the changes caused by repeated transfers and somatic mutations. This maintenance could also be applied to research situations where it might be necessary to store infected material for extended periods of time. Storage at 4°C could be utilized in clinical situations where it might be necessary to delay culturing of infected material, but generalizations concerning viability of dermatophytes other than T. mentagrophytes in uninfected material can only be assumed. In all cases, use of a desiccant is advised to control moisture. Storage at 37°C should be avoided as it results in significant loss in viability.
